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AIR CONDITIONER CONTROL SYSTEM USING A PUBLIC SWITCHED 
TELEPHONE NETWORK AND METHOD FOR OPERATING THE SAME 

CROSS-REFERENCE TO RELATED APPLICATIONS 

[0001] The present application claims priority under 35 U.S.C. 
§ 119 of Korean Applications No. 2002-62270, filed on 
October 12, 2002; No. 2002-62271, filed on October 12, 2002; 
and No. 2002-64946, filed on October 23, 2002, the disclosures 
of which are expressly incorporated by reference herein in 
their entireties. 

BACKGROUND OF THE INVENTION 



Field of the Invention 
[0002] The present invention relates to an air conditioner 
control system that uses a PSTN (Public Switched Telephone 
Network) and a method for operating the same. More 
particularly the present invention relates to an air 
conditioner control system, and a method for operating the 
same, in which a remote control operator is able to control a 
plurality of air conditioners through the PSTN. In particular, 
receiving modules having unique IDs (Identities) are connected 
to the different air conditioners which use the same telephone 
line . 
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Description of the Related Art 
[0003] Conventionally, an air conditioner includes an indoor 
device and an outdoor device. A coolant circulated through the 
indoor and outdoor devices establishes a thermal cycle of 
compression, condensation, expansion and evaporation In this 
manner, conditioning of indoor air is performed by a cooling or 
heating operation. When central management of the 

cooling/heating operation in a large building is required, the 
air conditioner system may include indoor and outdoor devices 
installed in each room or area within the building. When a 
separate air conditioner is installed in each room of a home or 
building, an operator must go to each room to input a control 
command into the air conditioner and identify a control state 
of the air conditioner. 

[0004] A multiple air conditioner system has been developed to 
perform indoor air conditioning while reducing installation and 
maintenance costs of a plurality of air conditioners. Such a 
multiple air conditioner system includes a plurality of indoor 
devices provided in respective rooms and a single outdoor 
device. The outdoor device detects operating states of the 
indoor devices and controls the circulation of coolant to the 
indoor devices. Such a multiple air conditioner system is 
generally provided in a large building. However, a conventional 
air conditioner including an indoor device and an outdoor 
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device can be provided in each separate room to perform air 
conditioning. 

[0005] Home network systems have recently been developed in 
which a plurality of home appliances are connected to an 
internal network provided in a home. The network is connected 
to a server appliance having data processing capability, and 
which controls the home appliances. All of the home appliances 
connected to the network can thus be controlled in a 
centralized control manner. The server appliance may be 
connected to an external Internet network. A remote control 
operator controls the home appliances from a remote location by 
accessing the server appliance through the Internet network. 
The remote control operator can input a control command and 
identify an operating state of a home appliance. 
[0006] For such a home network system to operate effectively, 
very high-speed Internet networks must be regionally provided, 
and internal home networks must be provided within homes or 
buildings. However, home network systems are not readily 
applicable to large buildings or apartments where the 
availability of Internet networks is insufficient. 
[0007] Fig. 1 is a view illustrating the configuration of a 
conventional air conditioner control system using a PSTN 
(Public Switched Telephone Network) . As shown in Fig. 1, such a 
conventional air conditioner control system can control a 
multiple air conditioner system or a plurality of air 
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conditioners independently provided in different rooms. An air 
conditioner 10 is connected to a telephone terminal so that a 
remote control operator can send a call signal to a building or 
home in which the air conditioner 10 is located to establish a 
call connection. By manipulating numeric keys or buttons of a 
telephone 20 to input simple control commands, such as an power 
on/off command, the control command is sent to the air 
conditioner 10 through the PSTN. In this manner, a few simple 
functions of the air conditioner 10 can be remotely controlled. 
[0008] However, in the conventional air conditioner control 
system using the PSTN, the remote control operator can only 
input the control command to the telephone 20. Because the 
control commands are defined by a manipulation sequence of 
numeric keys or buttons, only simple control commands are 
possible. Accordingly, there is a problem in that a detailed 
control command cannot be remotely input or transmitted. 
Moreover, in the conventional air conditioner control system 
using the PSTN, only a single air conditioner can be controlled 
through a single telephone number. However, a plurality of air 
conditioners cannot be simultaneously controlled within a 
building using the single telephone number. 
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SUMMARY OF THE INVENTION 



[0009] Therefore, the present invention has been made in view 
of the above problems, and it is an object of the present 
invention to provide an air conditioner control system using a 
PSTN (Public Switched Telephone Network) and a method of 
operating the same. The system and method include receiving 
modules connected to a plurality of air conditioners in order 
to control the air conditioners connected to a single 
telephone number. The air conditioners are controlled from a 
remote site by selecting unique IDs assigned to the air 
conditioners. Time and cost for controlling and managing the 
air conditioners is reduced, and various detailed functions of 
an air conditioner can be controlled by an electronic device 
having an air conditioner control program embedded therein. 
[0010] In accordance with one aspect of the present 
invention, the above and other objects can be accomplished by 
the provision of an air conditioner control system that uses a 
PSTN to control a plurality of air conditioners. The control 
system includes an electronic device having a control program 
driven to control the plurality of air conditioners, installed 
within a building. A transmitting module converts and codes an 
initial control command signal input through the control 
program into a DTMF (Dual Tone Multi- Frequency signal) and 
transmits the DTMF signal to the PSTN, and a receiving module 
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receives the DTMF signal transmitted from the transmitting 
module over the PSTN and transmits a final control command 
signal based on the DTMF signal to an air conditioner 
identified in the DTMF signal. 

[0011] In accordance with another aspect of the present 
invention, an air conditioner control system that uses a PSTN 
to control a plurality of air conditioners is provided. The 
control system includes a telephone that generates and 
transmits a DTMF (Dual Tone Multi-Frequency) signal 
representing control commands for the air conditioners through 
manipulation of a plurality of buttons or keys, and a 
plurality of receiving modules that each receive the DTMF 
signal from the telephone through the PSTN and transmit a 
control command signal based on the DTMF signal to an air 
conditioner identified in the DTMF signal. 

[0012] In accordance with yet another aspect of the present 
invention, a method of operating an air conditioner control 
system that uses a PSTN is provided. The method includes 
receiving an initial control command signal including a 
telephone number connected to at least one air conditioner to 
be controlled and control command information input through an 
electronic device or a telephone; converting and coding the 
initial control command signal into a DTMF signal; 
transmitting the DTMF signal to a destination of the telephone 
number through the PSTN; receiving the DTMF signal with a 
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receiving module connected to the air conditioner; converting 
and decoding the received DTMF signal into a final control 
command signal; transmitting the final control command signal 
to the air conditioner; and transmitting operating state data 
of the air conditioner operated according to the final control 
command signal to the electronic device or the telephone 
through the PSTN. 

BRIEF DESCRIPTION OF THE DRAWINGS 



[0013] The above and other objects, features and other 
advantages of the present invention will be more clearly 
understood from the following detailed description taken in 
conjunction with the accompanying drawings, in which: 

Fig. 1 is a view schematically showing the 
configuration of a conventional air conditioner control system 
using a PSTN (Public Switched Telephone Network) ; 

Fig. 2 is a view schematically showing the 
configuration of an air conditioner control system using a PSTN 
in accordance with the present invention; 

Fig. 3 is a view illustrating the configuration of a 
first embodiment of an air conditioner control system in 
accordance with the present invention; 
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Fig. 4 is a view illustrating a control command signal 
configuration for the air conditioner control system in 
accordance with the present invention; 

Fig. 5 is a view illustrating the configuration of a 
second embodiment of the air conditioner control system in 
accordance with the present invention; and 

Fig. 6 is a view illustrating a flow of signals in a 
method of operating the air conditioner control system using 
the PSTN in accordance with the present invention. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 



[0014] Fig. 2 shows the configuration of an air conditioner 
control system using a PSTN (Public Switched Telephone Network) 
in accordance with the present invention. Fig. 3 shows the 
configuration of a first embodiment of an air conditioner 
control system in accordance with the present invention. 
[0015] A plurality of air conditioners 100, provided at 
different locations in a building, are commonly connected to a 
single telephone line terminal (i.e., commonly coupled to a 
single telephone number) by a connection network physically 
connected to the telephone line. The telephone line terminal 
is in turn connected to the PSTN. 

[0016] Moreover, different unique IDs (Identities) are 
assigned to each of the air conditioners 100 connected to the 
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same telephone line for identifying the different air 
conditioners. As shown in Fig. 3, a DIP (Dual Inline Package) 
switch 540 is provided for identification purposes. A DIP 
switch is an environment setup switch used for correctly 
operating a designated peripheral device, such as a disk drive 
or a printer. The different unique IDs assigned to the air 
conditioners 100 are used by an operator who calls the unique 
IDs to select and operate a specific air conditioner, or all 
the air conditioners, from a remote location. 

[0017] The PSTN is a telephone network for providing voice 
and data communication service to a number of subscribers 
through a switching center as a conventional subscription 
telephone service. If a calling party (sender) dials and 
inputs a telephone number, a local switch switches the calling 
party's call to a destination corresponding to the telephone 
number such that the calling party can communicate with a 
called party through a call connection. 

[0018] A remote electronic device 200 can output information 
representing operating states of the air conditioners, and 
drives a control program allowing input of control commands. 
The electronic device 200 includes a wired or wireless modem, 
which can be either of a built-in or stand-alone variety, for 
connecting to the PSTN. The electronic device 200 includes a 
key input device (not shown) for receiving a control command 
input through the control program, and a screen display device 
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(not shown) for outputting or displaying the operating state 
information resulting from an air conditioner being operated 
in response to a control command. 

[0019] Fig. 3 is a view illustrating a first embodiment of an 
air conditioner control system that uses the PSTN in accordance 
with the present invention. 

[0020] As shown in Fig. 3, the electronic device 200 may be a 
personal computer. The control program, which is designed as a 
GUI (Graphic User Interface) for convenient use and 
manipulation, is installed in the personal computer to allow an 
operator to remotely control the air conditioners. Moreover, 
the remote operator can identify, from the screen display unit, 
operating state data for an air conditioner which is operated 
in response to a control command input through the personal 
computer . 

[0021] The remote control operator manipulates the electronic 
device 200 to input a control command which includes a 
telephone number associated with an air conditioner to be 
controlled, an ID assigned to the air conditioner, and control 
information. 

[0022] The control command input through the electronic device 
200 is sent to a transmitting module 300 connected to a serial 
port of the electronic device 200. The transmitting module 300 
serves as a kind of a modem for converting and coding the 
control command into a DTMF (Dual Tone Multi -Frequency) signal. 
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A serial communication between the electronic device 200 and 
the transmitting module 300 conforms to, e.g. an RS-232C 
standard, or any other appropriate communication standard. 
[0023] A DTMF signal is generated when a button or key of a 
telephone is pressed and the signal is transmitted to a 
central office. Each key pressed by a user generates two tones 
having specific frequencies, including one tone of a high 
frequency and another tone of a low frequency. Accordingly, 
which key on the telephone is pressed can be detected through 
the dual-tone frequencies. 

[0024] The transmitting module 300 connected to the 
electronic device 200 in a serial communication manner 
includes a serial communication connector 310 for receiving a 
control command signal input from the electronic device 200. 
The transmitting module 300 also includes a signal coder 320 
that codes and converts the control command signal received by 
the serial communication connector 310 into a DTMF signal, and 
a telephone line connector 330 that connects to the PSTN for 
externally outputting the DTMF signal coded and converted by 
the signal coder 320. A microcomputer 340 in the transmitting 
module 300 controls the flow of signals so that the control 
command signal received by the serial communication connector 
310 can be transmitted through or over the PSTN. 
[0025] The control command signal transmitted from the 
electronic device under the control of microcomputer 340 of 
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the transmitting module 300 consists of an 8-bit stream. The 
control command includes a packet TXO (Fig. 4) that indicates 
IDs of air conditioners to be controlled according to a 
combination of consecutively arranged bits, and packets TX1 to 
TX5 that indicate control information for the air conditioners 
to be controlled. Fig. 4 is a view illustrating a control 
command signal configuration for the air conditioner control 
system using the PSTN in accordance with the present invention. 
[0026] The packet TXO is configured such that any combination 
or all of the air conditioners can be designated for selection 
according to the combination of arranged bits. In response to 
the packet TXO, the operating states of the selected air 
conditioners can be initialized to release all commands. The 
packet TXO is based on a basic unit of 8 bits. A most 
significant bit of the 8 bits is a transmitter ID indicating 
whether the device transmitting the control command is the 
electronic device 200 or the telephone 201. The lower 7 bits 
are IDs of air conditioners to be controlled. The packets TX1 
to TX5 include control information. Any suitable control 
information can be included, such as operating modes or 
setting temperatures. The packets TXl to TX5 can also include 
intermediate checksum values. 

[0027] The transmitting module 300 transmits a DTMF signal to 
the PSTN through the telephone line connector 330. A receiving 
module 500 for an air conditioner is connected to an 
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associated telephone number to receive the DTMF signal from 
the PSTN and transmit the received DTMF signal to an air 
conditioner 100. A separate receiving module 500 may be 
provided for each different air conditioner, or a common 
receiving module may be provided for all the conditioners. 
[0028] The receiving module 500 is connected to or provided 
in each air conditioner 100. The receiving module 500 receives 
and transfers a signal from the PSTN. The ID of each air 
conditioner is set and input into the DIP switch 540, so that 
the receiving module 500 can receive a control command signal 
containing a unique ID set in the DIP switch 540. 
[0029] The receiving module 500 connected to the PSTN through 
the telephone line connector 510 receives a DTMF signal from 
the transmitting module 300. A signal decoder 520 converts and 
decodes the received DTMF signal into a control command signal 
that can be transmitted to an air conditioner. 

[0030] The DIP switch 540 is connected to each air 
conditioner and assigns unique IDs to identify each of the air 
conditioners. If a unique ID contained in the received control 
command signal matches an ID set and input in the DIP switch 
540, the signal decoder 520 converts and decodes the received 
DTMF signal into a control command signal for transmission to 
the identified air conditioner. A microcomputer 550 in the 
receiving module 500 can output operating state data of the 
air conditioner operated according to the control command 
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signal for transmission to the electronic device 200 on the 
telephone 201 through the PSTN. 

[0031] The receiving module 500 further includes an automatic 
response unit 530. The automatic response unit 530 converts 
the operating state data received from the air conditioner 
into a voice signal if the control command signal was 
transmitted from the telephone 201. 

[0032] As described above, the first embodiment of the air 
conditioner control system shown in Fig. 3 includes the 
electronic device 200, the transmitting module 300, the PSTN, 
the receiving module 500 and the air conditioners 100. When 
the control command is input through the telephone 201 instead 
of the electronic device 200, the transmitting module 300 is 
unnecessary since the telephone 201 directly transmits a DTMF 
signal in response to the operation of a telephone key. The 
second embodiment of the air conditioner control system using 
the PSTN in accordance with the present invention is shown in 
Fig. 5. 

[0033] The air conditioner control system in accordance with 
the second embodiment includes a plurality of air conditioners 
101, a telephone 201 for inputting a control command signal 
for the air conditioners by manipulating a plurality of 
buttons or keys to generate a DTMF signal and a receiving 
module 501 to receive the DTMF signal transmitted by the 
telephone 201 through the PSTN. The receiving module 501 sends 
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the control command signal to an air conditioner 101 so that 
the air conditioner 101 can operate in response to the control 
command signal. In response to operating state data of the air 
conditioner 101, an automatic response unit 530 converts the 
operating state data into a voice signal for transmission to 
the telephone 201 , thereby allowing the remote control 
operator to easily identify a control state and a result of 
the control. The receiving module 501 in accordance with the 
second embodiment has the same configuration as the receiving 
module 500 in accordance with the first embodiment and can be 
provided individually for each air conditioner 101 or a single 
receiving module 500 for all of the air conditioners can be 
provided. 

[0034] A method of operating the air conditioner control 
system using the PSTN in accordance with the present invention 
will be described with reference to Fig. 6. 

[0035] Initially, a telephone number connected to air 
conditioners to be controlled and a control command signal are 
input through the electronic device or the telephone. If a 
transmitter of the control command signal is the electronic 
device, the transmitting module connected to the electronic 
device receives the control command signal (SI) . 
[0036] If the control command signal is not completely 
received within a predetermined time, the transmitting module 
generates a time-out error and notifies the electronic device 
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that the control command signal has not been received (Sla) . 
Further, if an error is detected in the control command 
signal, the transmitting module notifies the electronic device 
that the error has been detected in the control command signal 
and requests the electronic device to retransmit the control 
command signal (Sib). On the other hand, if the control 
command signal has been successfully received without an 
error, the transmitting module notifies the electronic device 
that the control command signal has been successfully received 
(Sic) . 

[0037] After the control command signal is converted and 
coded into a DTMF signal, the DTMF signal is transmitted over 
the PSTN to a telephone number connected to an air conditioner 
to be controlled (S2) . Where the DTMF signal is directly 
transmitted by the telephone as in the second embodiment, no 
conversion or coding is necessary . 

[0038] The receiving module connected to the air conditioner 
receives the DTMF signal and starts a timer upon receiving the 
DTMF signal. If the receiving module does not completely 
receive the DTMF signal for a predetermined time, the 
receiving module generates a time-out error and requests the 
transmitter to retransmit the control command signal (S3) . The 
receiving module identifies a checksum at an intermediate 
time-point and a completion time-point when the DTMF signal is 
received and checks for a transmission error (S3a) . 
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[0039] The checksum is to check the accuracy of transmitted 
data. The transmitting module adds a sum of all data items 
contained in the control command signal to a tail of the 
control command signal. The receiving module sums up the data 
items one by one while receiving the control command signal 
and determines whether the sum of the received data items 
notches the sum contained in the tail of the control command 
signal . 

[0040] After converting the DTMF signal into the control 
command signal, the receiving module transmits the control 
command signal to the designated air conditioner (84) . At this 
time, the receiving module compares an ID contained in the 
DTMF signal with an ID of the air conditioner assigned by the 
DIP switch. If the IDs are the same, the DTMF signal is 
converted and decoded into the control command signal and the 
control command signal is transmitted to a main controller of 
the designated air conditioner. 

[0041] The air conditioner performs a control operation in 
response to the control command signal and then generates 
operating state data of the control operation for transmission 
to the receiving module. If a transmitter ID contained in the 
control command signal corresponds to the electronic device, 
the receiving module transmits the operating state data to the 
electronic device via the transmitting module. If a 
transmitter ID contained in the control command signal 
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corresponds to the telephone, the receiving module converts 
the operating state data into voice data and then transmits 
the voice data to the telephone (S5) . 

[0042] After checking a transmission error and receiving the 
operating state data from the air conditioner, the receiving 
xnodule transmits the state data to the electronic device or 
telephone (S5a) . 

[0043] The transmitting module of the electronic device, or 
the telephone, checks for transmission error and receives the 
operating state data from the receiving module. The telephone 
outputs the operating state data of the air conditioner by 
voice, and the electronic device displays information on a 
screen so that the remote control operator can identify a 
control state and a result of the control (S5b) . 
[0044] As is apparent from the above description, the present 
invention provides an air conditioner control system that uses 
a PSTN (Public Switched Telephone Network) and a method of 
operating the same. A plurality of air conditioners commonly 
using the same telephone number are connected to receiving 
modules having different IDs (Identities) . A receiving module 
receives a control command signal from a remote control 
operator manipulating an electronic device or telephone, and 
transmits the control command signal to an air conditioner. 
Various functions of the air conditioners can be remotely 
controlled, enabling the air conditioners to be easily managed, 
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saving time, manpower and cost for managing the air 
conditioners to perform indoor air conditioning. 
[0045] It should be noted that, although the term "packet" is 
used herein, any form of network communication is within the 
scope and spirit of the present invention. It should also be 
noted that it is within the spirit and scope of the present 
invention to operate in any suitable wired or wireless 
network. 

[0046] Moreover, by the use of the term air conditioner, air 
heating and cooling devices are included. Further, 
humidifiers, dehumidifiers and other such device are also 
included within the scope of the present invention. 
[0047] Although the preferred embodiments of the present 
invention have been disclosed for illustrative purposes, those 
skilled in the art will appreciate that various modifications, 
additions and substitutions are possible, without departing 
from the scope and spirit of the invention as disclosed in the 
accompanying claims. 
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